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CLAIM: 

A structure for metallurgical connections between metal 
Swires and bond pads positioned on integrated circuits 
halving copper interconnecting metallization, 
comprising: 

a W)nd pad surface of non-oxidized copper; 
a la\er of barrier metal that resists copper 

diffusion deposited on said copper surface, said 
barri\er metal and the thickness thereof 
coordinated such that said layer reduces the 
diffusion of copper at 250 °C by more than 80 % 
compared yith the absence of said barrier metal; 
an outermost layer of bondable metal, coordinated 
with the thickness thereof such that , said 
outermost la^er reduces the diffusion of said 
barrier metal Vt 250 °C by more than 80 % 
compared with tVe absence of said bondable metal; 
and [V/\ 
one of said metal wi^es bonded to said outermost 
bondable metal. \ 
The structure according toXciaim 1 wherein said barrier 
metal layer is selected from a group consisting of 
nickel, cobalt, chromium, morybdenum, titanium, 
tungsten, and alloys thereof. \ 

The structure according to Claim 1 wherein said 
bondable metal layer is selected \from a group 
consisting of gold, platinum, palladium, and silver. 
The structure according to Claim 1 Soirther comprising 
a thin seed metal layer between said Vion-oxidized 
copper and said barrier metal layer. \ 
The structure according to Claim 4 wherein said seed 
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metais^s palladium or tin. 

The strucfe^re ffcbording to Claim 1 wherein said metal 
wires are selecSs^tl* from a group consisting of gold, 
copper, aluminum, ar^a^lloys thereof. 

A method for forming metallurgical connections between 
letal wires and bond pads positioned on integrated 
circuits having copper interconnecting metallization, 
compulsing : 

activating the surface of said copper metallization 
ofNsaid bond pads, depositing seed metal; 

plating^a layer of barrier metal that resists copper 
diffusib^ by electroless deposition, said 
barrier metal and the thickness thereof 
coordinated\uch that said layer reduces the 
diffusion of cbpper at 250 °C by more than 80 % 
compared with the^absence . of said barrier metal; 

plating a layer of a oondable metal, by electroless 
deposition, said bono^ble metal and the thickness 
thereof coordinated suck that said layer reduces 
the diffusion of said barrsLer metal at 250 °C by 
more than 80 % compared witrkthe absence of said 
bondable metal, thereby forming the outermost 
bondable metal layer of said bond pad; and 

bonding one of said metal wires onto^aid outermost 
metal . 

The method according to Claim 7 wherein said wire 
bonding step comprises ball bonding or wedge bonding. 
The method according to Claim 7 wherein said bond pads 
are formed by a process comprising: 

depositing a protective overcoat over the surface of 
said integrated circuit, including the surface 
portions having copper metallization; and 
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opening selected areas of said overcoat by photo- 
lithographic techniques, exposing the surface of 
said copper metallization. 



10. The method according to Claim 9 further comprising a 
cleaning step after said opening step, by immersing 
said exposed copper surface in a solution of sulfuric 
acid, nitric acid, or any other acid. 

11. The method according to Claim 7 wherein said step of 
activating comprises immersing the bond pads in a 
catalytic metal chloride solution. 

12/ v ?ltie method according to Claim 11 wherein said metal 
chlor^e is palladium chloride, depositing palladium 



13. The method according to Claim 7 wherein said 
electroless plating of said bondable metal layer is 
immersion plating. 

14. The method according to Claim 7 wherein said 
electroless plating of said bondable metal layer is 
immersion plating followed by autocatalytic plating. 

15. The method according to Claim 7 further comprising the 
step of electrically probing said outermost metal of 
said bond pad before the step of bonding, leaving 
substantially no probe marks. 
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